In transgenic mice, recombinant DNAsmicroinjected into pronuclei of fertilized eggs are generally integrated into host chromosomes.1} The integration mechanism of microinjected DNA is not fully understood because of limited information concerning the structures of integrated foreign DNAs(transgenes) and their flanking chromosomalDNAs. Transgenes of a few transgenic mice and their flanking regions have been cloned and analyzed.2~6) However, these methods included time-consuming steps, such as construction of genomic libraries, cloning, and subcloning.
We have reported that polymerase chain reaction (PCR)7) and inverted PCR (IPCR)8~10) techniques were useful for amplifying transgenes and their flanking regions in transgenic mice.n) In this study, we extended the research to develop a quick and simple method to sequence them without cloning and subcloning. In a transgenic mouse line, gElA/1, only part of the injected human adenovirus type 12 (Ad12) ElA gene was integrated11>12) (Fig. 1) . The flanking region of the transgene could be amplified from the genomic DNA of gElA/1 by IPCR within a day in a single tube as described previously.11}
Briefly, lOOng or 20ng of the genomic DNA was digested with Pstl to produce 0.9-kb fragments. These fragments were circularized by ligation, and used as templates for IPCR with primers E1A208 and E1A305. These oligonucleotide primers used were synthesized with a 380A DNAsynthesizer (Applied Biosystems Japan Inc., Tokyo). Although the products of the IPCR showed smeared bands by gel electrophoresis, an expected band of 850 bp was detected in the products (lanes 1 and 2, Fig. 1 ). The products of the IPCR were precipitated with polyethylene glycol to eliminate the primers and dNTPsused for the IPCR. Mineral oil was removed from the reaction mixture by pipetting and 0.6 volumes of 20% aqueous polyethylene glycol 6000 containing 2.5m NaCl were 1869 added to the reaction mixture. After an hour on ice, the aggregates were precipitated by centrifugation at 15,000xg for lOmin, washed twice with 70% ice-cold ethanol, and dissolved in 100^il of distilled H2O. A sample corresponding to 0.01 fi\ of the reaction mixture of IPCR was then used as a template for asymmetric PCR13) to produce single strand DNAs. The primers E1A224 and E1A323 were designed to prime the IPCR products ( Fig.   1 ). Eighteen bases of -21 Ml3 sequencing primers (TGTAAAACGACGGCCAGT) were linked to the 5' ends of E1A224 and E1A323 to construct the primers E1A224MP and E1A323MP, respectively. Asymmetric PCR was done either with a combination of E1A224MP (2pmol) and E1A323 (lOOpmol) (lane 4, Fig. 1 ), or with that ofE1A323MP (2pmol) and E1A224 (lOOpmol) (lane 6, Fig. 1 ). The volume of the reaction mixture was 100/A.
The products were precipitated with polyethylene glycol as described above and sequenced directly by the dideoxy method with an automated DNA Sequencer, ABI 370 (Applied Biosystems Japan Inc., Tokyo).14) The details were described in ABI User Bulletin No. 10, December, 1988. The amplified products in 100 /^1 of reaction mixture were sufficient as templates. Over 500 bases of the products between E1A323MPand E1A224 were sequenced at a time from the primer E1A323MP (Fig. 1) . However, only 180 bases of the products between E1A224MPand E1A323 could be identified. In this case, an AT cluster existed 130 bases from the primer E1A224MP, which blocked sequencing beyond this region. To determine the sequence beyond the AT cluster, a new primer, G1PS11MP, was synthesized based on the results obtained, and used for another asymmetric PCR with E1A224. Thus all of the 918 bases of the Pstl fragment containing the transgene were sequenced. The Pstl fragmentscontained 368 bases of the 5' flanking region, 424 bases of the Ad12 ElA region, and 126 bases of the 3' flanking region ( Fig. 2A) . With respect to the transgene, 1 178 bases ofmicroinjected Ad12 ElA DNAwere deleted from the 5' end, while the sequence of the EcoKl linker at the 3' end was preserved (Fig. 2A) . The chromosomal DNA regions flanking the transgene were considerably AT-rich (Fig. 2B) . The sequence described above was confirmed by results with another restriction enzyme,
BamHl,and also with other primers (data not shown). Homology searches by GENETXY Ver. 6.30 (Software Development Co., Ltd., Tokyo) with the DNAdatabase (EMBL-GDB, Ver. 9.00) showed that the 5' flanking region was highly homologous (82.8%) to the mouse immunoglobulin kappa germline v region: vl617) ( Fig.  2A) . This suggested that microinjected DNA was integrated among the immunoglobulin kappa gene families.
However, it was likely that further rearrangement or deletion took place after the initial integration, since the 3' flanking region was not homologousto the rest of the kappa gene or any other sequences registered in EMBL-GDB.
A short direct repeat is usually produced atjunctions of Arrows in the figure of asymmetric PCRindicate the sequences identified from the primers. However, no such a repeat was found at the junctions of the transgene. This method requires only 4 to 5 days to amplify and to sequence a transgene and its flanking regions, while general methods take months to clone, subclone, and sequence. Therefore this direct method would help in analyzing structures of other transgenes and their flanking regions. These data would promote elucidation of the integration mechanism. This method could also be used as a rapid alternative method in gene walking.
